Stimulation of breast cancer cells in vitro by the environmental estrogen enterolactone and the phytoestrogen equol.
The phenolic lignans enterolactone and enterodiol appear periodically in women's urine, dependent upon synthesis from plant-derived lignans by the intestinal microflora. The phytoestrogen equol is also present in women's urine, and is also derived from a vegetarian diet. Antiestrogenic or antiproliferative actions of these compounds have been postulated and related to the observation that there is a reduced incidence of breast cancer associated with diet. We evaluated the estrogenic and antiestrogenic activity of these compounds using four sensitive assays in tissue culture, including the use of human breast cancer cell lines T47D and MCF-7. Unexpectedly, we found that enterolactone and enterodiol, as well as equol, are weak estrogens, and that enterolactone and equol could stimulate the growth of estrogen-dependent breast cancer cell lines. We suggest that these environmental agents can promote the growth of breast cancer, particularly hormone-dependent metastases that may be located near the gut or in the mesenteries or liver, where the concentration of these intestinally produced compounds would be highest. Treatment with an antiestrogen such as tamoxifen blocks the estrogenic activity of these compounds. In the absence of treatment with an antiestrogen such as tamoxifen, hormonal therapy to block steroidal estrogen synthesis in a patient with breast cancer could conceivably be circumvented by a vegeterian diet rich in the precursors to estrogenic compounds such as enterolactone and equol.